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y^- ^1 . 7>*> ufl^->g ^ ^ iL^7> -g-o]*> oj^-g- ^ d] 

^^o^ #7]Q?] o\] Ol^- t}^ 7 fl°l ^7^7^ 

€# ^-fl^f ofl S% v o>a} 7} 7} o}±. #^>°| 3H1 ol ^ ; A> 7 1 ^^-go] ofl^H 

3± ^1^1 o__g_ ^ 5] (>| ^^-^o] Afl c5r> ^7] A] 31] 7^ sq-i^- 

71 ^7-1 ^^o] A>7] iL^l 9]}°}^ ?ti ^ oil ^ 7,1 

Al Oil JS-JE Tllol^ UH ifoll #^ ^Sfl a yfl^Ol 71 7]B\jL. ^7] 

SlH^j ^llBb J c\7] ^r^"€^ yfl^^^^ftl ^ Tjl ^ 4>7l #^l^-^o11 o^ofl ij^Sl 

S 3a 
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7>7}^t] ^-^{A STRUCTURE OF DETECTING DEVICE USED IN MILES 

SYSTEM} 

S. 2a U\7,} ^ 2c^- ^l^Hl cfl*> ^i^. 

S. 3a vfl^l 3e^- °} ^1;£^H1 tfl ^ A] A] o)} fj- L^^l S.tt| . 

4a Lfl X] ^ 4b ^- ^T^SL^. ^#=1^- HVig^ ^ c^-=. 
€ A l °ll # f> . 

^ 5a Ut\7,} ^ 5b^- ^-#51^^-11 ^u] t> ^^^1 S 41 ^1 °ll 1" ^Itl 

S 6 Ui\7] 9^- ^^^1 S t}^- A] ofl^^- ^A]*> . 

S. 10a Lfl^l 10b^- ^"^^ 5^4! afl^j^ 1 ^ S.A]f> S-i^ . 

21: 30, 30-1, 30-2, 30-3: ^7\^7\ 
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31a - 31d: ^JeL^o]^ 32, 32~a: ii n -| 

24: 52a - 52 d: ##^.^^f 

o\\ ^ ^a.^.M , # t| 4M1 oMl-b ^ ^ ^lomol ^HJ-^Ji, ^AHj o^# 

<ib> s]^- ^ =-o> ^-oii^^. ^ ^nn ^hi ^-^wm ^ 

^lo]^)§ lUl^]-^- lU>7l (Small Arms Transmitter, o] t\ SAT^ ^3 tM) °1 

iflol^l- ^l^l-o} o}«.§ Sj-^th ^ Sl^r ^1^1 (optical detector) S ^ 

^ #ta v ^ il^i Al^^] (Multiple Integrated Laser Engagement System, 

o}~5\ D>^3 Aj^tilol^ ^*}l^-)# ^A}#°] # SI oil S-^tJ^^*! -n-^>?> 5. 

<17> ^A r 7 r 3i^\o] 7flo]^7lM- (11) °1 w|o^§ ^71^ 

^-ol ^A>H]^.uil, ol ufl ^^^^r ^# SAT (12) ^ tfl^f ^1 °] ^ ^ 

^- ^r^g ^7]ti\o] o^X\ SAT (12) ofl ^^>^ ^ ^ £ fl o] 7,] u^o] o.^# #41 

7l Tjl , ol ^.Jf H^^j ^A'-A^ l\]o}7^7\ ^-a°ll ^^l-^i^-. #A r sj ^1 ol 
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A7\ ?A H9J ^ ^Kil^ (harness) , *\*\ ~- ^^t^ 

^1^1(16)^ ^ ^A^-A (13) § ^# 3Z]Z^i£, 3Zl^=? ^7]^ 

^Hl ^^>^ Sflol^l ^1^^- ^^"^ ^ ^1^1 S.#^-(14)ofl Lfl^>Sl 

MPU (Microprocessor Unit, o] ^>^1 ^>^1 MPU&h ofl ^>^1 ^7] MPU^- 

^ 3] ^ A] , ^ 7\?* ^ A] cJ^Jl Oj 9} S-Al oil efl ^ ^ A}^ ^A>^1 o] 

SAT (12) ^# 3 *1 ^ H ^ Si ^1 . (14)^ oj-§-^> 

^ ^1^1- ^^Hl ^^1*> (15) oj] ~L 

# ^l^r(13)^, ol&|*> ^1^1 (14)^ n 2 -^^^ ^L+°l =- 

S^-oll ^>S]^- ^1^1 (16) St n^o^ W^t. 

<18> £ 2a | ^ 2b^- nl-^i Al^^lollA-i Al-g-5]ig ^Sfl^ #7] ^1*}°] Lfl^f 

<19> ^-^1^^(13)^- 31 ol ^11- ^>^1 f>\v\ o]^ 7A7\ ^]^^ ^r^"€ 

(optical detector cell, 21) A, ^r^^i# ^1 ^ ^>*> #^Ji^Jf t-i Ji^pl ^ 
JS-JE ?fl o] (22) 2} , oj ^^-^o^ o^S] oj ^^^J^Jf tl ^^*> ^7] 

311^ w-g ^^lo>i- ^>^1^>^1 MPU (S-Al^l Al o>#)^ ^^^^r SlH^ (24) j!}, ^A} 
^ 31 x-1 o| 3IHJ- oj^°j «J# iLOl^^AH ^ E-i ^ o> jZ ^^S-^fE-l ^l-## j£ 

^H-i^ %>(23) m SlH<j# ^^-^1"^ Ji^TT}^- ^|s.tj^(25) ^-Ji^. 
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^f^ol 5X^3.^ °] oH M ^# ^ Si^- ^ Aj ( a ) o] ojoU nq-et 

7>xl^^o] ^-o^u+i- ?>J1 nq-^H ell °1 ^ ^-ol ^ ^ 

7} °1 M" ^"^14:^1- Aj-o] -g-^j-oll S-^C)]-^ 31] ^ o>J=L A^l* ^ 

<2i> oi^f> ^^l^Pl m M ±r ^A^A A A # #t! 

<&3M, o}^ *£X[ ^o]^- S^- ^rS.^ t>\^^ ^ ^>7l^7># €-2.^. ^JE.^. ^1 

<22> ^sfl ^j-^l^x}^ ^ rq-^. ^-7)1^^-, ^ ^11 ol ^ c+xl 

n 2 -^ ^7> ^*l-ot t;}B.^ ^^ms.^. 4-^7} ^^IJZ ^1 ZL ^M|(h)7> 

^f-mJL ^Bfloi 7j-7l^7>« 7>^o]q- 

s-ofl ^>t> ^1H1^ ^ 7j~f , S^-olM" ^ # ^^t_> 7113 

ofl Ttflofl^- =-#=1 Tj-^^Hl £]t\\ Tjtl ^^I^-Ol 7]-eH7l^.^ OH- Sl^^Pl ^ 

sflTH 4] ^ 2}ir ^H^r ^^-71- y^^S, 1^- «_>^1 

71^1 

<23> ^3fl ^>7l^ X}^ ^ U^- ^fl^^. ^ A>7> H^K . ^ . ^ 

^# T^tJ" S^?J ^Ei^ (23) ^ojj 7 o >*> #ZE|ol 7>ofl7lT37-| #^7>^Lil 
olH (polycarbonate) ^-^.^ XI Sl^o] JT\^^] o\ 7j7l ^l 7} 7}^ JZ^# 

711 ^U}J=. 5J O] . Ol J=- ^l^IZ} Lfl ^71-Tjoll HI ^-7>ol ^7flfT>^.^. ^ #7^ Ol 

M" ^# ^ S^ol ^^1 71 ^^71 nfl^-oH ^ah^- ^olu}. 
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<24> #Sfl #7] Qx] S] ^ Ct^. ^-^1^^- ^>^1^^> H>^-°] (24) Ol TflOl^l^ 

^olt}. ^ 2 a<H|>H ^>xl^>xl (16) 7flig ^ ^ (13) ?J 

SlH-y (24) 4>Efl # , z> ol^*> cj>u]-^ ^1 

^# #ofl ^ ^o 1 -^ 0 !^-^., wl-vf ^-o] -^r 

MO]7\} =]c+. °l^l*> ^HUH ^^cj>^r ^-f, ^ 

^ ^7-1 7\ Ji^^, a ^Hfr ^1 Ol oil 21 ^ 5q o| ^ Ap 0 >^.^ ^^^1 

<25> ^^-^^.^ Ol &| 7>^l^l^-ol Z>J1 ol^- ^^il^#^ # 

^# i^fl^l-Ji 311 ^ °1 ^-^Al^J o.^. o] nH A-l n ol ^ 

°1 ^^^^.S ^W^l ^^^s^-Hl flit} 7l^siq-7> 5q oi tfl^c}. 

<27> 1^^^- 7>*> ^fl^-^# 7\Q2-^.#\ O ^ Oil ^ t^?> 7> 7n 1 ^ ol ZjL^^. ^1^.^ 
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ISO — 1 1^ O ^ I O 4 

#^4>m it XM^; 4^1 T^-i^ oflVH §J ?ti^H 7 d^r°\] A y A x\7]^S. 

^ <fl 7J ^ c>| ^^-^ol ^ f> >yt# Sl^^-t+ ^t+jo 7il-g-^l-^- S^H^j 7-11 H : 

m , #7] ^# ^1*^ ^°fl ^7\lo}o} ol§ ^if^.^E-| ito}^ ^Ajofl 

it^h# a^}^- r5J^-^>i . ^-7] #^>&°1 it Til oi -^J=- -l 

S^ol 711 ^ t^6 >0 l J2, #7] T^^-, ^7} ^# #7l i 

JZ ?llol^°] 7fl« 0 >sl ^^ofl ol^^>c^- ^ ^1 s-Aloll A> 7 ] jd-g- 711 Ol ^ Ufl^-ofl # 

^ ^crfl ZL Hfl^Ol 71 71 Si , 7> 7 ] S^Tj A|Et A> 7 ] tffl tf| 

oo> oj^K 7>^^i-c^ i§j-ig°} 7j a] o^i^-^- 41-^1 tjI 4| ^ *>uq- . 

<3i> S. 3a^- °1 ^-71^ 7} (30) oil ufltl T^^^ojji ^ 3b^- 7fl^ 7j-7j 

7> (30) 7> 4J t# 7^ Si tt}^- 7J-71 ^1 i#«- (14) oil Sl^ <j (24) ^1 ^ «3 ^ =1 o\ ^ 
^ ^M-^ 7J-71 # S.^.E.S ^Ifl ^olT^. 

<32> 7fl 7>t;1 (30) ^- , THi^Tj £|j o] 7^ ^# °1 ^j_u> ^ 7] A] t^Va^ ^ 7] ^ 

^^€(21)2}, 4^1 ^^^1 S^o^^ ~L , Ap-|f, 7m 

ol°^°] # ^g-y-ol it 5Hlol^ (31-a) . ^7] ^^€^.-^^1 ^o># o>i- ofl 
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icH ^ n^B. Q^PA S.^1^1 ?>,g-) 3} Jj^f S]H^(24)ol 

^^(33)ofl^ Z|Z> o^EM (21) ol ^ A] fl ^71 ^#o>i- ^Tj ^>x] S. 

#-*f (14)^. ^^Kn. ^7} ^^S] ^# -r^"€# ^4-^ ?M1^1 #^°1^ 

1^1 #^^E-| JijiTT}^ s-Ajofl ol^=J ^ - ^A>^17}- ^A>t> ^ ^ tfl^ 

^ (32) ii^ ^ ^^1^. 

<33> A>7l ^^€(21)^- Efl^^m ^^fP ^# §3 ^#J°^. 

Sl^}o| o}^r ^]7l>ys^ t^*! <ll^ ^^fl?]t(l. APD (Avalanche Photo Diode) 
PIN-PD (PIN Photo Diode) ^-o] v}\ <g 5] >| 14 ^^-^-^ o] ufl°- 3L t+^S] 

^ ^ol 1 ^-. ^t* ^1 u}ol o,^^!^. ^^^> ^ =l m^. s-o] ^7l-y^l# # 

cHLfl7l (anode) ^ ?fljiH (cathode) ^^-o] <£^5\o] oio^ Q ^ ^ 

^^€^1 Hfl oil >l ^H^j#(24)5Zf (33) # ol^ji . ^S^o] 

^ (31-a) cj^^^l e^-y 5(34, hole)^ °] ^ t> ^1^7,15} ^ 1 ^1 ^ . o] 

ti\o\\M^ °1^?> ^ ?ti^l >H1 HB #^t>^. 

<34> Bj-^ ofl ^ , ^ v ^1 3lol^B>H ^}~ct 980nmd30nm 900nm d30nm °] tfl o] 7^ 

# ^^ol^- GaAs 711 «>S.^1 31 Ol 7,] # ^>^>*1 7flolSl-7l 7l #°1 

-g-g- 51-71 # 71^^.^ ^ ^ o>xl n> , ^ «M1 -Ef«lS-#, ^ 7,1 ^ , ufl^ x}sl-7l , -K-^^ 

^Pl 3il^ V3^U SP1# ^°ll AV-g-^ ^ 3X~ 

HOOnm - 1600nm°l JZi|-^ ^1 °1 ^"1 , S.S] ^1^1, S.- J ] ^r^^+°lM- 
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Si^- 400nm - 870nm°l LED (Light Emitting Diode) ^# ^^^11^1 ^^P.^. Al-g- 

U}^ ^-Bfl^ Al-g- 7^^ ^-^-olu}. 3 4M1 S. ^ ^ -^-A>5}71 . 

^ ^# nv^^ Ai^tfloii^ yy7]^7.\m ^ sm. 

<35> B^S] 7R> ^- ^ § o}U^-, ^>7l ^^€(21)0] 7flol^(31-a)^ 7fl 

^1^, ^7 iTS: 1 ^- (32) o] A[ 7} % ^l^^L^. ^^1^1"^ ^JiTflol^ (31-1) 14 7-| 

^ yfl^lsl^-til . o]^- ^Efl 7J-7.1 ^-t;] o] 2b^ (21) o] 

iL^Tllol^ (22)^1 ul^+ofl yfl 7} 5q 5} tfl U] 5] J=- 7} 0} r} . ^fl ^^€(21)^1 ufl^oii 
^- ^1^1 (resin) tj Efl o] flfli*!#*l #^ (35) o] a>7] ^^"^^ flfli*!# 7.] 7,} t>\^ 

M iLs: 711 o]^ Milfoil Si^t. 

<36> Ol^fl 7l#o1lAl 7R> ^- ^-711^ # o>L+^ A] O^Z># ^ °. A] O^Z> ( 

6).°^. Spo 1 ^ 5*} Z^.^*) U\^0] 73J=L ^0] 71X\^7\^^ Alufl ^ jo 

^ ^# 7itHl> ^ olTll *>t+. 3a°l € A] ofl ^- 71-7.14:7.1- (30) 

#efl^ n^^-^r ^Sl ^S}=J yfli^^^l ^-^ (35)^ ^^Ml 7,1 7,1 51^.^^ ZL ?\A y A 

^^.n €^1 
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<37> ^^o\] ^r^t)\A\ ^H^ll>^^- Alo^Z|ol ^ 7,] 7-] n> ?(| 

o^o] ^( 3 l-l)i£cJ- ^ feo ] ^ x] ^-^ofl^ 7] 7^1 ^ ol #^ofl °|oH ^711 31^ 

<38> a>71 Ji^l tHo]^ (31-a)^- ^«>^^.^ T^^f} ^fl^. ^>#o|^ 51 

^ m v*>, oi^wi^ ^ ^ ^- *i*i^k=t 

^^#^1 w^l (35) ol -A> 7 1 jd ^ THoj^o] vfl^-ofl tfi^^>7ll Ul^f^ ^r^i 

*L1J|^ o^V -^S. . -T. oj-^TjIol £ J=- ^EflO] ^ 3c o^ i^Tflol^ (31-b) ^ 

BflV 7>^-f> ^ ol . 

<39> ^^"€(21)^ W]# 7> 7,1 77^ ^^O^ Ji^CT>JZ ^-AHl ^ ^- Ol^l 

^ Vol ^ V^r $^^7iU «}4n[oj ^ SU^r Jii n -l (32) o] ^^ 

^-g-^ol^ lU^Hl^ #A>*> ^ ^Hl 31]^ ^^e^Cil Vol 3^ ^-§- 

# 91^- S.^- ^# ^ v *>i^. ol iL^^I (32) yfl^# ^1^}^- ^^#^1 #1 (35) 

^1# #^1*> ^, #^1^-^ ^ ^ ^Hl t^€(21)# ^^1^1^ ^sl-Al^j 

iS^-(32)52} ^ (35) ol sj-*^ o.^. t+Qj^l^.^ ^>7l ^ 

^e-i^l-^^ ^V Xm. 

<40> 5Lji°| (32) ol ig7fl^ ^n^] ^ oll^rAl^ ^- A>ol^ 711^ (37) # ^ 

mi^^l V^r W^7^^V^ tLjz^jol ^^olL4 ^^>AH1 ^^Tfl ^^1*> 

^ SUV^- ^-^m ^ Si^-. V 3d^- ^ (36 , 37) ^iiS ^ SJ^- W 
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^7\~^\ (32-a)^ °fl# ^1*> 31.° ^>H iS D ^ 7p 6 ^^ (38) # S.Al^ 

# t| ^^Tii <$^^7\ vy^nn ^s. sm. 

<4i> a>7] (32)^ 7l7ll^o] #S.6(| C-l^-cH i^-A>^lofl^ ^ o] °1 

ol ^^Hgofl ol Ap] J=- 5J# ^>o>o> ^Uil, ol ^ s-^l ^7} 5\±r 5^- ^fl^^-oH^ 

2f 7 6 > 800nm o] ^ 7M1 ^ ^ *S ^ °1 ^ - ^ ^1 ^ ^1 °1 >l # 

t^A>^1°1 ^"^^.^ ^-§-^1-^- ^-t-, A (Bis-phenol A) M" #SH1eH = 

(Polyether polyol) ^§-# °f 60 #^ % o] a> ^7^>o^ ^ 7 fl =^ ^i, 7^1 ^ ^gt^ 
# T^ofe (Cu-Phthalogreen) 7] ^ SMI ^"^]## ^^\°] °H#^1 

°_>#^^] 5.2 B -I(32, 32-a)# A>-§-^> ^ o\X\ v} a «>ofl^ ^ 

^7>H]I^ ^ 7]7ll^ ^>S.7> ^-S}^ -frit] (glass) ^ ^-7l§^^ ^ 

^ ^r*ns a>-§-^ ^1^11- ^ xm. y\m, S3 

- ^7^^% 7 ^ ^lolT^i^ ^^^^ (LED) « ^ ^QS.^. t*±r 

oil 31% SlS-B-^ iS^|(32)ol ^--^ol ol sq-^-tfl # ^ufli, ^ °1 °i >H 

<43> Ol Tj-^Oll ^-§-=l^r ^ MJ-^^I ^7.1^7^^- A>7l jiji 1 ^ ^1# CT^ 

€^^^1^- 1§-7}Al7l Eflof^u} 7 o >*> i^-Al-^1^ ^^oll olA>5l^^- 

m ^ Si^. a ^1, *^ Al^ofl Efl o^^- ^^-oiu} Dl^ ^^^>o^ 
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<45> A> 7 ] ^^-^] Hfll^^- X] X] c?]-^- Hfll3#^] (35) ^ ^^^^.^ Hl^-Sfl^- 

A (Bis-phenol A) M~ ^eJoflEfls. (Polyether polyol) ^# 

^^f^rir (Acid Anhydride), J d^]?\ (Silica) ^§-# 7>*> ^ SU 1 ^ . °1 u >l ^ °11 A^^l 

^r*]^ ^7] (Cu-Phthalogreen)^^- °>^^-^I ^€^i-§- € 

Jl^h^l ^ol^. 
<46> e]H^l(24)^- 4> 7 1 Bfl^#^] §^(35)^oflAH JZ^J^J ^ 4^ 5fl o] 

^^l^-^#(25)ol HiL^oi , -¥-^17} D)-^ «Jo>xl 

43-14 



i-fl^fofl S.*!^ nil 41 (mesh, 39)7} ^7]] H^^l ^ ^1 JZTjS^H S 

Electromagnetic Interferences) ofl tfl*> ^>^j (shield) ^ t># n^^Jl, °>#^i 
<49> ^ 4a^- S] ^7\o\] cfltl ^ C}^. A[ a] ofl || q-E]-^ T^^S-Ol ji _ ^ 

<50> ^ 4^ Xl oJ) oi] ^ ^- . ^i#*> 41 A] (^1^-^^- a> 7 ] H y d (24) o] 

H^O^ (31-d) nl-^-l^ 13flT3(Ol^> T3fl^°l^ #^*>t}) O] Ol-U|^ H Tflo] 

^ 4^t$o\]*\ 7\^^}SL^ ^-§-^ m^°l * (42) # #6fl>H ^#=]J1 

<5i> 5a^- °1 ^^l^^HI tfl*>- ^ cJ-=. 4] A] ofl || Lj^Lfl T^^S-Ol ji _ ^ 

5b ^- olofl tfl*> ^>^l^ol^. ^ 5^1 ^^loflofl-H^. ^.S ?flol;i(31-a)S] U>^^ o] 
W^i-^l-^^ ZZ. (52-1) o] a>7] 11 ^[o]^^ « 0 >%>^.^ 4>7] 
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^ 7p 6 > Jf^fl (32-1) T$ ##S]t>l of ^^>cq m ^ 

(52-a)7> ^7}^ ^-^E]o^ ojct. 
<52> a>71 ^-#iL^^f (52-a)^- ^ o.^. ^70-«> 7 | 41 Ji:^ (32) ^ a Ml-^- 0 l 

Ji^Pl 5Jii^^ , 7}=| ^^cj}jl ^ 7] ^ d\] -Tj-Xl^^^ ^ 

°1 ^-r-<>(| ^1 ^7,} (zaAHI °l«5fl ^-#5L^^-°1 ^^(52-l)ol JL^^ 

^ (32-1) j£l} ^ ZL S^r% v ilS*l iLS^|ol 7-1 7} L} ^^^r ^# 

™J X]f>\ 711 43^1 ^ ^ fj}J=- 7fl T^c^T^ ^711 7fl7-l 

<53> A>7l ##5.^4-°] Efl J=- ^A}^ ^Bfl ^©flS U+o^t} n 7\ 7l-^-*}T:il, 7}^ 

Bfl^ ^ SUii^ , a (52-1) oil ji^-^i- ^=-# ^7>^ sq^j-o} 

<54> 5. 6-8- = VT S ^1 7>7-l ^^Hl ^ t}-S. ^AHl-g- L}E}Lfl ^TT|J3^^ ^ 4 

3] 70 A ] ofl £} ^-A^oMl 711 ol^ (31 -d) ^ oHl ol^*> ftiS^ (52-b)^l ^tfj 

71-^.hv^o^^ ^-#o>-b E-|^ SlH^I * (42, 62) ol ^ ^ s| 

(24) ol SlHTsJ -i-crfl sqjfL^. ^#=1-^- m n °1 t+ . a] ^AHl^. ##Jij5i-^# n 2 - 

#£fl°fl>H ^Al ^ 45} s-^tl °l-rf^ 71-^1 tffl*|6(|>H ^H^jol ^ol^M- # 

<H*l^r ^# « 0 M of 71 W ^^olu}. 
<55> ^ 7^. i^-^^l "?]" 7.1 ^7,} o]l tfl*> ^ U}=- A] o\] || U}E}Lfl . ^# 

^7i4(52-c)t a t^^oi t^^^tLc} ^ ji a yfl^ (71-1) ^- i^Tiloi^ 

(31-a)°l yfl^ (31-2) It} ufl^ «>*>-2.^ ^^S]oi oi^. "l^JZ 
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i^jfo] n^ms,^. ti^ m^is] ^h^i * (72)01 ^ ^ ^ oi 

^^-(24)oj a> 7 ] jd ^jol^ (31-a) BflTjMl ^^.^o}^ ^H^j * (34) # # 

5Zj-*> 4: uq-A] §tii«- ^H^l * (72) # #5fl ^14-^ - fH:3"°J 

^l-^f ^^4- (74)^- ##3L^^f^ Bfl^ (71-1) oil 4-^=1 ^- til . is ^lol^^l Bfl^ 
(31-2)2} a>71 ^ ^^4- (74) A}oHl^- J$ 7 ] S]^-<j(24) >*(|H# ^#*}°1 iJZ^Pl 
W ^12 (73)^. n ^ 7-1 SU^+ - 

<56> ^ 7£] 70 A ] o^l J=- TV^^^cq AJj A> 71 71 51 iL^TH , ^^HS# 

^-^>f> t}^. SlH^j(24)# is^lol^ 5lH^d *(34)^ ^#*> ^ J2 Bfl^ (31-2) ofl 
^=1^- °fl efl^l ^ XI 2 #^1§^(73)# #u>^ *Pf^Jf 

(74) # ##5.^4- Bfli^ (71-1)1^ ^ **>\] ^-^r M-^l-M- Jl^m ^ 

. %-Hm y 4- J ] ^Sl- 7.1 7># ^«f*> ^ SMI f> 5} ol u} . ^-sy xll2 #^1^-^(73) 
-"y-^^'l Ufli3# SflXlBHol^ (passivation) ei-Jl =->qo(| ^ofl 7}t\\^ 5^ 

m t 5U^r 7H = ^ ^ ^*3-^^.^ . iLjz^loi^ ihI^-^1 *^1 7>^i^^ <h^i 

<57> 8°1 70 xl ofl ^- , ff^j^. (52-d)^l till ^ 21- ^J-^f §711 Jf (84) 3] ^A^. 

(81-1) ol i^?flol^ol (31-2) 2} s-^*> feol°11 ^T^sioo^o ol §tl24 

^H-Jj * (82) ol ^-JfL^fl (84) °1 ^<H| ^T^si oit}- ^ol ^ 7°1 ^70,o^ t}# 
^-oluq-. S. 9^^ ^Tfl^ (91-1) ol fJ70^ oir}. 

<58> ^ lOa^- ^r^'M (21) # ^7flt> TJ^l^y'} (30) flfl ^ ^1 M ^^.7^ ( 2 4) 2] BflTj hWO 

# U^yj Ull^^oluq-. ^ lOaOllTH, ^^"^^1 oH^^ 7^^-doi) ^ ?11^ 
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H ^^"(102)^- ^^"€(21)^ °c? V\ (bar) ^tfl^ «fl *1 5] o| ^^-gi-fl^ ^ 

z> ^-Airj}r^- oj^sl j= ?ij\s) e]H^j (103a, 103b) # 7-| 7^ &lH^j(24)^. 

<59> ^ 10b^- S. lOa^l yfl^j H o V ^]# °l-§-^>°^ i^i ?ti^ ^A^A (30-1, 30-2, 

30-3) # ^71^^.^. <a^*> ^ 4># s^] 7 ^S M-^-\fl ^olu^. ^.A]^ ^13^. ^[^# 

*}°} 9XJL. S.^} ^-^^.^ ^#*>^- H c 3^ S. ^^1^^-^^- o]^- 

^^t> B o U -l°S ^^^^ °1 ofl ^ oi# ^ ol . 

<eo> ZJ ^A^7\ (30-1 . 30-2, 30-3)^- °] ^ tl ^l^^^ ^ ^7?}^} °1 "1^^- 

Cil . o]§ ^>#^rf| ^7.1^7^ (30-1) 7> 7>^1 ^ 7fl°] ofl^^ ^ ^ ^>|(103a-l. 
103a-3) # Till ol] 7^ (103a-l) ofl °1 1^1 E^Tj^ -A> 7 ] z>7^74 (30-1) ^ 

of^-ofl °1 ^ 7fl°1 ^7-1^7^ # »H ^"^1^7.1- (30-2)^ ofl^H ^ ^ ^ ^ 

(103a-2)ofl o^i^jl, ^112 ofl^H ^ ^ (103a-3)^l ^H^j^- ^-tfl^-ofl 0} 

7il2 ^lr£7s} (30-3) °] ofl^H ^ (103a-4)ofl ?J ^! Tf| , ?fl4:H ^^ofl 

^^S. u}^>7]-7,1 ol . 

<ei> o]^*> o] nfl>jj « 0 >^i# ^sfl ^1^1-°] 2b^^ zj- 
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*P1 ^ A l M^. °]^% ^ ^ 7,} ^7} (GND) # ^7\^7,\o\\ ^^*>ji °Hl 

^o\\ (ground) oil T 

<63> ol^it> ^M^j^r <H#*> ^.^1 ^^^1 ^^.t> n 2 -^ iL^:^- o}qnj j 

<64> ^ 11^- ^Tgo] ^>7l ^> xl Oil tfl*> ff^Oll^. ^#^1 H>A1 Ocj 7> 7> 

^l^^l- (30) ^H^. ^€ (source) ^^>1> ^ Si^.^ . °1 7 A^\ ^ 

*\^€r ZL ^7l^j£# ^S]7T}^ §° 0 >#7ll Xl^^y ( 15 ) o}^\ 7]]<y]^7,} (111) oil 711 

<65> 7\7,\ ^t] (14) °1 ^Oll tflsfl ^J^cjl -i^^T^ . Tj-Tj^T^^tl 7]}^ 

^1 j£ # iiiLt> ^Pl^lJl <>lJ2j°} ^ol^# ^ ^- fEi^ (105) . 

^ ^Pl ^!st #^^1"^- (106) , oJ-y-^-j. -H^m- ^\^;t>\~ 

a/d tgsis# (107) , t^ms]-^ ^7i>yj£# u>%o_ ^. 21^^ jf # 7}^ms,^. 

±r 7 A^\ ^>^1 MPU (108). ^7] ^7l^]5l § °A 7 A^} ^ 7j ^*>^- 

71^-i^ ^I^S ^>7l ^>7.1 ^1-7,1 MPU (108) oil ^^\ C A ^ ^n^} 31]^^ 

«. vflei^-rii ^mJ'U S# (110) ^ 7V ^3-^1 MPU (108) °1 

# ^1 ^ (15) m /^^=r 7lla|^l (111) oil ^tt}J1 ^ o.f_l 711^7^ 

1- f^^t (109) o] S*>Slol ^a^d} °H1 CH^^ 21 ^ Al 311^^1 ^ 
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^g-# ^ m /S.^ ^# ol#o^ ^^ofl <^J=- 51]^^^ S^Pl (112) 7> Al^^^o ^. 

<ee> a>71 % , (30) #^-*f Ei°1 ^ 7l-M w 7 > ^#o] <£u} 

^ ^1 S# (105) o]u} (106) ^-^^ S# (110)^- A^5]7;l 

2M- ^ SU^+. #7] #^1 S#(109)^- ^TieHl ^^1*> ^°J#X1 Ai^«](i5)i^ 
01^*1 (in) ^ %^t>\7\ ^-^-^^ ^ ^>^7lL+ 

S#(109)o) o\%% ^.H-m s.^i?> ^} ol e+ . 

<6?> ^>7l (109) o] Al-^ (15) oil 3I^^^f# #Ji^^r «_> 

tfl^. ^^^Xl Al^Bfl(i5)oj #^S#(109)# #Sfl ^>^1 ^"^1 ofl 3^ Al^# ^^U" 
^ Xm. ol^r ^ ^ A>^- # «_o^ ^o.oH - oi^til, ^ 3 
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^-r-. ofl^ X X oil X X X" ^4^4 ^St S^X XXXXX^ X--B.S, ^X-i-Xl X^ 

^ (15) ol oH^- XX°fl X X ^X^Xl" GPS S.#(115) ol-g-oK^ ol X 

^ . X" XX X^S X^X"^ , MPU (108) # -§-X"X ^ el 51 X 311 X ^ 

2} SXX (112) # l^SlXXJl ^A^l XI (UDofl XI <H X#<^X ^-A> 

XIX X"^# ^XX^m. °1 ^-r- XX GPS S#(115)£- ^X^X (14) Ml oil °1 

<68> XX SXX (112) XX€ X-^ ^X ^-f- X3X# ^ #X #XX 

XX X oil X €-2.t> xx.^.x . x- Xa>iX x-^x- x^xx.^. ^ ^7- 

^ ^f^olX ^XX, PDA, LCD X~g-<XX ^^>#ol XX X^-# -S-ff ^ 

^- si- 1 ^^.^ X-^l^Ml °JX^& t 91 5- ^ ^P-^^X-. S?_> X"X ^X^l XI X X" X (in) 
#7} -§-XS# (109) JlL^-X X XX^## X^X-^ ^X XI *X ^XHIX X X 

X XX^XX #XXX XI X^Hf- xu-# x^wix. x-x-x X ^ -xx # x-§- 
^X 3ii x ^rX 9JX^>JZ xx-oiix o|ft x- x-x ^x ^ 

iX JiX^ XW^X &X^K£ X^XS XI ^ ^^X 5^^- X^ ^XiX. 

<69> ^fl, ^>7l ^X^l XlX^XX (111) 3l7] X ^1 ^Hl X X^X X^X MPU (108) jiL-Jf 

X efl^ ^> X X^X °11 1, >T X^ oiX- id X5:# ^#^01- X X t> 4 1 , *XX^ ^H9J 
^ Ml °1 X #XX °1 jz-rf id X5l# X^X iXX^ ^HXl ^7\^as. aX"X X # 
^mx.^ , X il-X-^Xl XX^ X-^^-X XH XX X" X ^f^-X ^ 
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A^l^iftl 3Z]^5l&^yq# Al^^jol oiAln>jz 7l^« ^ oiu}. 

o]&]*]- H>^1# ol-g-o^ ^A^l^- %>A> ^#o>^- ^^]7> ^>A>^> 

a]^ jl^ff ID {lif ^ Sij^JE.^. , 7>^ ^ ^ B^*! E}0|^ 7}7] J7 

^. 

<70> ^ 12^- ^^^1 ^M^^Hl tflt> S ^1# 4] A] Oil # *V S.^Oll^. 

^ ^71 ai^: ^ ai <3iJ-# (21)011 tH^H^ , ^^i^E-i «H1*> ^7] 

A1^5 jz\A] HI #^0^ Al^ (120) ^/^^- ufl^ ^>Al^AHl°> Jl-froMl 

Jfo}^ ^71^^^- ^Al?l^- ^>A^A> id (121) ol 4,7^^.^ n 2 -^^^ £m 

. #7] ^1^ #^pAl (120)^ (21) S^fEi ^lAl^g ^oH^l tiH^nl^- # 

^}o} #7]Qx) (14) oil All^-^ ^^.Al . 7>^ ^^€^1 ^7] Al^oll 

7llolH7> ^5l^- MOS-FET^ A}-g-U- ^ oiu}. o] i| A]^ #^-AJ (120) # o] -g- 

fi}^ . ol^^-t] -y^^r vol3#oll HlcflAl a £M H^l Q 

Al ^1 S#(105)oiq- (106) it S# (110) ol 

<71> Ololl C^O}. Sl^Sl ^7]^}°] 7]\^U}^ ^j7l Al^£il ^-0] TZ] 7,} H 

A]^^ AjSJ-5]o| ^>Al^>Al MPU(108)^ -g-^-^ ^o]^^, Hl^sl 

y 6> ^5. ^ ^- Alo>7ll S4t T Si XI =Jt}. . #^ (120) Ol 

&^=r ^ A]AHlo} ^ o-oll^- 7 A ^^t> 371 A] ^§ 
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^^ioii =] ^^i^x}^ 7fl^# s^th ^ SiJi a ^ ^ 5J^r# M-^Hfl 

<72> A>7] TV^^T^ ID (121) ojcrfl ^^€^^1 ^7l>^^7> ^ ^ 

^ nfl^" 7>A|^A^ J7°-^ ID^^M" <^1 ^^"[Oj ^1^1 

°fl ^ll^KE.^, ^7,1 ^> xl MPU(108)^- o] id oi 7,l °1 J=- ^1 

^ 7,}7> 3ll^5qoJ^-7,l# ^i^*> ^ SX 711 MPU7> § 0 J--§-7il Al^^lofl 31^ a} JfJ2} 

^1 J=LifloJ 71-7,1 ^ 7}7> 311 7^ Hi ^^-7.1 # L^l-fl £r ^JZ# ^l ^°<M-*fl A] 

Ofl ^fl}^ , ^°o>#7ll Al^B^l^. Z> «A>L} ^-S§°1 ^ ^ ^^r ^ ^-^77>7l 

£4t t SJXI ^uh 4^1 ID ^^Hl ^*fl JL^°A ^-r-°ll 

<73> A>7l A]-^ (120) ^-Tsl^T.!- ID (121) # # o>U}n> A> 

^ ^oit^. 

<74> S. 7fl^ V\<£*l ^l^^l^l ^7,1 ^7-1 ^-^Oll S+tl ^SAl , ^-7^1^/i^ 

^ ^^1 ^l^:^ 7>#, ^ ^ /^^r T=H ^ Jf^ofl Al^ 7i Si ^> 
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<77> A>7l tflW-ofl.^. ;£<H^j Ull^Pl- 5.^5] o| ^7.1-71^ iLOl^^ ^Ei^J 

^>JZ ^A] oil H ^lTll^ ^7> ^-Sl-^^^- ^ SW. 

< 78 > ^>7^X}^- , ^ ^7?)1# S*AA^^- of >ll ^r>C^ ^A>#o] ^-^0]^ 

< 79 > B^S] ^j-7,1^7-.}^- , ^-^M 5L^n^ ^.JL^O] ^711 ^^-SlS.^- 

<so> #^^1 y AA ^A ^ zl ^ ^ o] mo]AU ^aItI ^>yl°l 
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<83> ^1^1 ^ ^Uli^Dft} #^ jl-fh ID ^ 4- 

7>^^.^ ^p-Ul^l-c^ , M o| (near miss) # ^^*>^- ^ofl u\c>\c*\ 

<84> i^^! o] o]^*> A^< b ># oldfl*> oj ^O\o] 3§^f ^ 7.] ^1 # 7>^1 7.^^ 

^#t> ^HlS^ mm ^# ^ 7 ->5M T $U# 5 O] . 7 > 

^ ^-ol ^-yls]^ o>^- A-iul-ol^ 711 oi ^ Si^cfl. ol >y- 7l ^ 

~ ^^o] Hl^^Zl} ^Xl^ 31^0} ^^Ofl ^>|M- ^-b #A^1 
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[^n 2 -?]" 1] 

^^"^^ oHlc ^ ?H^^ 51 3^1 -^ii^ c 5 1 ^ ^ ^r^" 

^ ^ 51 7l 51:^11 u] ^ ^t^sl^. Xl^g-^l-b ^.-y ^, 

°fl ^^-o>-b i^->; 
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[53^ 2] 

€^ S.5d^ nfl^H (mesh)# ^7>^_E.^. ^*J-^}^. 51 # ^ ^1 

^^^1 527,1^7.}. 
[ 53 5^1 3] 

^ 5^15^. 

l^^} 4] 

53^1 '4^^ *l*l^H=r 51 # dj-qj^ Al^Byo^ 5> 

[^n 2 -^ 1 - 5] 

41lt>o11 ?1<>\M , 53-7] ^^51 ^m°l 5:3-71 ^€^1 ^ ^ 

7H^1 on 51^- ^ ^ ^ 711 °1 7H^^ 51^- ^t^t £! 51 =1 C H 5M ^.j: Til 

ol^ ^^-S. 51#^l5l , 

53^1 7fl^ ofl^H 5d^- ^ # ofl^H <M^- 5^^°3l ^51^ ^H51^- 
5>57l 5>xl^^°l o 0 >^-oii 91 7fl°1 5>xl^^ § 5>xl^^^ ofl^H <H^- ^ 

^Ml 51 =1 ji , ^il2 ofl^H 51^- ^©fl o!5l^ slH51-g- 53" 7 1 o]^?> t 7fl°l 5M 
5l 7.} ^ 7-1I2 ^7-\^7,\sJ\ ofl^^ 51^- ^^°3l c 3 -51 =1 5Z , 
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71 XI 1 ^A^-A'A ?fl4:H ^ ^ oil ^^SlJZ, XI 2 ?fl^H ^ ^ oil ^1 

H^j^- #X XI 2 ^1^1-^1 ffl^H ^©fl ocj^Hl^- c>>^- u}°J 

6] 

^*hi ^^i^i; # a^Kn. >y-7i ^*i-9 # xi i ^^l^^- ^y-7i xu 

^1^^ ^X^Ofl ^^SlJi, XI 2 ^X^!£- ^1 XI 2 ^>X^^ ^X^ofl <£^5\ 
l^^} 7] 

^ slH^d 5 ; ol ^71-^ jz, a> 7 ] ei^^j XI H^- o] slH^I #ofl ^ Jf S 

^#^1^- ^# o>^- Al^^io^ ;7>7l^h 

XU%>oii 0101^1, ^7} Til °1 i-E-in^^ a ^^ol ^X iLs: 

Tljol^^ A> 7 ] t^^^tLc} Dl =-#=1 t3.^Jf ; -g- ^7>^ S^l"^- 

3J# ^- ^^.S t>\^r V\<U?l Al^Bll ol ^X^X". 
[^n 2 -^ 9] 

Xl8t>cHl ol f>l ^ . ^>7l H 5H1 ol ^ oHl ol^*> ^>7l ^•#iL^4-°l 2. 
^# 7>^«>*^^ ^-#^^r H-i^ ^> °1 Sl^^ ol ^7}^. SfJ-^lJZ, #7l ^ 
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10] 

H<2 #ofl ^#=]Ji, 

11] 

4>7l tij; Til Ol £] ^r^# ^-S-i^l-^^ "i ^^Ol is Tllol^ol ^ tt| 
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^i^h 

12] 

7-1 4:^1- . 

13] 

7iU*Hl 3J.°]M , J $7\ ^^]M ^St> ^ #^ 

[^n 2 -?]- 14] 

f-H^L f>\ 14 01 a>oi ^ ^j=. Ai^^io^ yy 7 -]^7\. 
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15] 

^ ^ oil m ~ <>fl si °i >h . y An ^ m^. *\ ?\ y A a.^ <a ^ 

^}o} 7.1 7,1 #^4i^ is 5H1 ol ^ ; 41 7 1 T^Vi^l oflvH m ?H^H ^°11 
z> o^sqoi ^=Hgoj ^ ^ f> ^7l4!s# -g-^-of-b ^H4j »1 H ; 4>>7l ^# 

o}^- ^ofl ^^1 o>o^ ol§ 5l«.^«.El i^}B} §AH1 7^0}^- j£ 

43-71 ^loi^^. n ^ o] 7ii«>^ ^^-oiji, A>7i m^m ^€ 

^7} ^>7l ^o) A>7l iL^l ^\o}^2] n ^7-1 

^Al oil 41 7 1 711 °1 ^ Ml^f^l #4^ ^-Tl^-^^l o^efl n yfl^ol 7l 7-1^^1, 

4l7l ^H4j ^1B^ J c\7] i^?11ol^oil si 711 41 43 ^ ^H4j #oH il^f^. ^ 

43-71 7fl°i ^- 7,1^7^ 4>7i siH^j y fl h °ii s\m M^- °!^5l^, 

4J-71 °1 1 °-l Sl^oH^r 4J-71 ^^-^oIlAl ^7}^^ 43" 7 1^^.41 »lH^ 

^ftl ^g-^M s^o} «.§ ^tf^ D^ol-i^yi^^l^ (MPU) ; # Sl3^4r 4!# ^-43 
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[^n 2 -^ 16] 

zl ^^ol #7] i5i Tfloi^s] -^13 #%i^^. #7] C-| lr#5q^ 

17] 

^lll5%>ofl olo|^ 5 3 £]^ol #7l ##3^-^ T3fl^°11 ^tm^H #7l 
18] 

#71 ^.^ ^lol^^ tifl 13 #71 cj}«- ^7flJf #°Hl^r #71 B^^I ^ 
^><*| ^.^^1-71 ^Htl *fl2 t^f lS 5J# ^-^^S ^ Al^B^l o] 

^ #^1 . 

19] 

7iU5#ofl 3X°\M, 

#71 el^^j >11H^1 Sl^##£-, #71 ^ ^1 #^1^1 ^#^ol 7R1 ^ ol 
^ t 711 °1 ofl^^ ^ ^ ^ ^ 711 °1 7fl^^ ^ *j *| oil ^1^1 #71 
Tllol^ol tiH^ ^\%^JL, 
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#7l ^ ofl^H 7 ^^r ^ # XU ofl^H *\^r ^1H*I£- # 

71 ^X^X-^l o o >^.ofl oi^*> ?H °l 7^A±.A % XI 1 ^A^-A'A ofl^H y ^ ^ 
°fl XI 2 ofl^c ^i^- ^^ofl o^^si ejH^j-^- #7i °]^*> ^ xi °1 ^ X ^ 

^ X|2 ^X:i^- 0 1 ofl^H ^°11 ( 2 ^ =] JZ , 

#7i ^ 7fl°] ^i^- ^ ^ xu ?H^:e 3^ ^ ^ oil ^1^1 si^^^- # 

71 Xll ^"X:£:X-°1 711^;^ ^1^- *j ^ oil £1 ^ =1 JZ . Xl2 ?fl^:^ *\^r ^ofl ^l!^ ^1 
H#^- #7l XI 2 ^Xr^X-cq Xl4:H ^ ^ ^ ^ <H| <g :g ^ a>71 e]H# XlH7> #7] 

^ 711 ^1 ^XiX-# °A^o\^ ^# ^-^^.^ Al^til ^j^V 

*1 - 

20] 

XU9#°11 , #7l ^# XI H^- #7l ^#€^1 MS °1^ ^ XI ^1 ^X 

^7\o\] °M^1 ^X#; # ^7l-s i*mjz, #7l # XI 1 ^X^£- #7l XI 1 

^RX^l ^X#°ll <3 "I ^1 Ji , XI 2 ^X#^- #71 XI 2 ^UX^l ^X^ofl ^"l^l 

3?# ^-#J°^ ol-i- nl-^3 Al^^°l #X#^1. 
21] 

XI 1 5#ofl 01 o| ^ s A> 7 i d]- 01 3 ^ ^ ^ 4) a\ y\ ^ A $;A?}^ # ^ # ^#*1H1 XI ^ tt\ 

22] 

Xl21#ofl olo|A-l, #71 nl-ol3^H^Xl^7l- «HM7l£- #71 #X #X ^1 

ID# M-E]-Ll1^r ID #Jl ^ #71 ^>X#^l7l- 3I1^51^1XJ1 ^J-^ ^ ©J ofl n}E} ^7] 
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[^^-%> 23] 

# c ^#^l Al^oll # If^i- S- 7 c]iiS ^ B> 

[^n 2 -^ 24] 

ji^ id ^ M n J S?\ ^l-oi^^H^M^ n\^T5\^ y AA^.n id ^^^j-: 

[^n 2 -^ 25] 

^15: # Stm^l, #71 n>ol3.^.HS^lAli r 4]- 71 it^c^ *\ 

?1 ^^^M S 7fl°] ^7.1^7^7^ 31 ^ ^-7.1 c^l ^ ^7} ^°cM-*ll 

Al^^oll ^1^-cy^ ^IflS ^ Al^^lo^ ^-7.1^1. 

[^n 2 -^ 26] 

7il23%>ofl 01 o|^, ^J-71 ^7]^^}S] ^^1# M-^^- GPS ^7}^ S^l- 

43-34 



27] 

[^^-%> 28] 

Xll5%> Xl26%> f oji-. 6} %>ofl °lo^, A> 7 1 ^ 7 flo] ^l^^>7l- ^4>, 

ofl^ ^ § o|H 5rofl^H A>-g-H]^- -Ef7l (weapon) °] S*l<*(| ^ 
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rv 12] 
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